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A C C E P T E D M A N U S C R I P T
Introduction
The post-communist transition in Russia in the beginning of the 1990s was associated with the greatest surge in mortality of humanity in recorded history outside of war, famine or pestilence (Gustafson, 1999) . There is now extensive evidence that many of these premature deaths were linked directly to hazardous alcohol consumption, resulting from conditions such as alcohol poisoning, heart disease, and cirrhosis (Leon et al., 2009 (Leon et al., , 2007 McKee, 1999; Stickley et al., 2011) , or indirectly, from alcohol-related suicides, homicides, accidents, and risky health behaviours (Cepeda et al., 2013; Nemtsov, 2003; Shkolnikov et al., 2001; Stickley et al., 2013) . Nonetheless, our understanding of patterns and correlates of alcohol consumption in post-Soviet Russia is limited, with many studies using indirect estimates derived from mortality data (Leon et al., 2009; Saburova et al., 2011; Tomkins et al., 2007) .
The availability of quality data on alcohol consumption is important to reveal the individual-level correlates of frequent drinking in Russia. The sharp, post-collapse increase in impoverishment and economic marginalization, coupled with the availability of cheap alcohol (Treisman, 2010) , appears to be one of the main causes of increased alcoholism (McKee, 1999) , but certain individual and family characteristics have also shown a significant association with alcohol consumption. For instance, married men are least likely and divorced and separated men are most likely to have drinking problems (Malyutina et al., 2003; Tomkins et al., 2007) . Perceived social support and good family relations have been shown to be negatively related to drinking (Carlson and Vagero, 1998; Peirce et al., 1994) .
A C C E P T E D M A N U S C R I P T
Educational level is associated with alcohol consumption in Russia (Bobrova et al., 2010; Shkolnikov, 2006) , with drinking being more prevalent in people with lower levels of education (Carlson and Vagero, 1998; Cockerham, 2007; Cornia and Paniccia, 2004) .
Material deprivation, financial strain and other income-related problems can contribute to more frequent drinking (Bobak et al., 1999; Bobrova et al., 2010; Luoto, 1998) . Lastly, a direct association has also been found between unemployment and drinking, while among employed individuals, low occupational status and work strain are related to frequent alcohol consumption (Bobak et al., 2005; Tomkins et al., 2007) . Nonetheless, we are not aware of any studies that simultaneously account for all of these correlates of drinking in Russia.
In this study, using a novel large individual-level dataset collected in 2014-2015, we present the new estimates of the frequency of drinking among middle-aged and older Russian respondents and their surviving and deceased relatives. The latter improves our understanding of the patterns of alcohol consumption in post-transition Russia and of the quality of selfreported accounts of drinking. Since our multivariable analysis of frequency of drinking among relatives also includes individuals who are always or usually omitted in conventional self-reported modes of surveys, such as deceased individuals and typically unreachable heavy drinkers, using three-level mixed-effects logistic regression models, we are able to provide more robust estimates of correlates of frequent drinking than in previously conducted studies.
Our dataset not only includes a wide array of individuals' socio-demographic and socioeconomic characteristics, but it also allows us to see if individuals' life course trajectories of unemployment, material deprivation, and occupational attainment between the 1980s and 2000s explain their propensities for frequent drinking in post-communist Russia. Indirect estimation of mortality collected through surviving relatives was deployed previously in Russia to explore socio-economic and lifestyle factors and their relationship with mortality.
However, this is the first time that this sampling approach has been combined with investigation of correlates of hazardous behaviours.
Methods

Dataset
To understand the frequency of alcohol consumption in Russia and ascertain which factors are associated with frequent drinking, we use the PrivMort convenience cohort study that was conducted in 30 towns of the European part of Russia in 2014-2015. Only one respondent was selected from each randomly selected household. A respondent had to have at least one family member living in the same settlement for a prolonged period during and after the transitions and who was born before 1972. The latter accounts for reason that the sample includes only those aged 40 and over. In addition to collecting information on respondents, the PrivMort survey collected data on their relatives. This data collection method, which gathers information not directly but through relatives, was originally developed by demographers and is often referred to as the "Brass method". The convenience cohort in this study relies on collecting data for three types of relatives of the respondents: parents, siblings and spouses/partners. Information was collected for a maximum of two siblings who survived to the age of 20. The third group of relatives consists of the first partners (married or longterm cohabiters) of female respondents. Only male spouses were included in the convenience cohort, as the relevant literature suggests that women are more likely to report more reliably on their former partners due to social pressures, cultural perceptions, and other factors (Murphy et al., 2006) . 22,796 individuals were interviewed, yielding information on the frequency of drinking among 57,907 relatives. The overall response rate was 48 per cent, using the Response Rate 1 as defined by the American Association for Public Opinion
Research. Full details concerning the selection of towns and other aspects of the PrivMort A C C E P T E D M A N U S C R I P T methodology are given in Online Supplement A 1 and elsewhere (Azarova et al., 2017; Gugushvili et al., 2018a Gugushvili et al., , 2018b Irdam et al., 2016) .
Frequency of drinking
Respondents were asked how often they and their fathers/mothers/siblings/partners consume/consumed alcoholic beverages. This method addresses some important shortcomings of alternative datasets on alcohol consumption based on alcohol sales statistics (Radaev, 2015) . Previous research also indicates that people tend to underreport their own alcohol consumption in surveys (see Online Supplement B 2 on self-reported data on alcohol consumption), while information reported by relatives can often be more reliable than selfreported data (Bobrova et al., 2010; Laatikainen et al., 2002; Tomkins et al., 2007) . We are able to include in our analytical sample two groups that are typically not captured in conventional surveys of the frequency of drinking; the survey collected information about both surviving and deceased relatives, which means that the proportion of deceased is higher in parents, who are much older on average, and lower in partners and siblings. The overall proportion of deceased relatives is 58 per cent. Our survey also includes those individuals, reported by their relatives, who would be otherwise unreachable or unresponsive in face-toface interview situations because of alcohol-related problems.
Unsurprisingly, Figure 1 shows that drinking in Russia is much more prevalent among men than among women. Among respondents, about 40 per cent of men and 4 per cent of women report drinking two to four times a month or more often. Male respondents are significantly less likely to report frequent drinking than the levels reported for their male relatives. For instance, only 2.2 per cent of respondents reported that they drink almost every day and 4.7 percent several times a week, but the corresponding figures for all relatives are 
Analytic strategy
The reported frequencies of drinking among respondents and their relatives suggest that there are non-trivial differences in alcohol consumption patterns between these two groups, with more frequent drinking among deceased men and less frequent drinking among deceased women. Based on the previous research showing a strong link between alcohol consumption and mortality in Russia (Nemtsov, 2002; Norström, 2011; Pridemore, 2013; Pridemore and Chamlin, 2006) , it is likely that the sample of surviving relatives does not include individuals who were frequent drinkers but died due to alcohol-related causes.
Therefore, to derive more robust estimates of individual-level correlates of frequent drinking, we analyse the sample of both surviving and deceased relatives. To study individual-level correlates of the frequency of alcohol consumption, we created a dummy variable for frequent drinking among male relatives, which takes a value of 1 if they drink alcoholic beverages "almost every day" or "several times a week" and 0 otherwise. For women, the frequent drinking variable also takes a value of 1 if they drink "about 2-4 times a month".
This definition is necessary because the share of female relatives consuming alcohol several
times a week or more often is about 0.7 per cent, which makes meaningful analyses of its individual-level explanations unfeasible among women.
To account for the dependence between individuals in the same families and towns, we fit three-level mixed-effects logistic regressions as commonly used in such analyses (Gibbons and Hedeker, 1997) . Models are run separately by gender, with level 1 consisting of individuals, level 2 of their families, and level 3 of the 30 towns in which the PrivMort survey was conducted. We employ essentially three-level models with two random-effects equations in which the first is a random intercept at the settlement level, and the second is a random intercept at the family level. The estimations are performed with the procedure "Melogit" in Stata 14 which achieves optimization using the original metric of variance components, while the conditional distribution of the response given the random effects is assumed to be Bernoulli with a logit link function. For informative purposes, we also calculated town-level and family-level variance components and intraclass correlation coefficients (ICC) for each multivariable regression model. Although the latter measure is sub-optimal for binary outcome variables, the variance and ICC estimates jointly suggest that, controlling for fixed-effects on individual-level, within the same town the correlation of frequent drinking among individuals is weaker than the correlation of frequent drinking within the same families.
Correlates of frequent drinking
Individual-level correlates included in our multilevel logistic regression models correspond to the explanations of drinking discussed in the introductory section. Similarly, women who are in touch with their family members only a few times a year drink more often (OR 1.81, CI 1.08-3.03) than those who stay in touch on a daily basis. 
Results
Socio-demographic correlates, education, and social support
Labour market and life course correlates
Discussion
In this study, we presented new data on the frequency of drinking among middle-aged and older Russian men and women and attempted to explain the frequent consumption of
alcoholic beverages in 30 towns of the European part of Russia. We observed that the reported frequency of drinking among male respondents is only marginally lower than levels reported for their surviving male relatives. The lack of difference between self-reports and reports for non-deceased relatives suggests that self-reported measure might accurately reflect real frequency of alcohol consumption among the surviving male population. However, our results also indicate that those relatives who are deceased have a much higher level of alcohol consumption and therefore should be included in the analysis of correlates of frequent drinking. Among women, self-report estimates are somewhat greater than reports for female relatives. Based on the results of cognitive testing we carried out in the field in 2014, we assume that this, at least partially, has to do with respondents under-reporting alcohol consumption, particularly for older female relatives (i.e., mothers) because of the negative cultural context with traditional gender normativity, where drinking is seen as unacceptable in women and acceptable in men.
We also find that different correlates are independently associated with frequent alcohol consumption. Our results indicate an inverse association between education and frequent drinking in Russia, but we do not observe this effect among women. We find that married people and those with strong family ties are less likely to drink than divorced individuals and individuals without family connections. The results also revealed the significant associations of long-term unemployment and occupational status in the 1990s-2000s with frequent drinking. Accounting for other correlates, material deprivation does not contribute to frequent alcohol consumption, which is a novel finding that contradicts the earlier studies on a salient effect of material deprivation, financial strain and other incomerelated problems for frequent drinking (Bobak et al., 1999; Bobrova et al., 2010; Luoto, 1998) . These reported associations are stronger among men than among women. One explanation for this could be the gender-specific coding of frequent drinking (for other study
limitations, see Online Supplement F 5 ). The reported findings are important in the context of previous research for three main reasons. First, this is one of the most comprehensive studies of correlates of alcohol consumption in Russia to date, as it includes more correlates than in previous studies, using an unusually large sample of individuals. Second, the use of the Brass method to build a retrospective convenience cohort allows us to take account of the potential bias of misreporting of alcohol consumption commonly present in self-reported surveys.
Third, this study provides substantive evidence that, in addition to current socio-demographic and socio-economic explanations, individuals' life course trajectories of losing a job, longterm unemployment, and occupational attainment in transition explain their propensity of frequent drinking in post-communist Russia.
One of the major findings of this study is that most of the correlates of frequent drinking, with individuals' age being one exception, demonstrate effects that are more salient for men than for women. The latter suggests that men are especially vulnerable to inequality in educational and occupational attainment, labour market conditions and social support in Russia. To remedy inequalities in drinking stemming from factors such as individuals' education, labour market status and unemployment, requires systemic intervention, probably at the national level, but local governments could also play a positive role. For instance, there might be few settings to facilitate positive, non-alcohol dominated space for social interaction in small towns that were included in the PrivMort dataset. Policy measures that can promote a culture of more frequent communication among relatives and encourage more active participation in social, cultural and recreational activities such as participating in sport clubs or visiting cinemas and theatres may positively affect the levels of substance abuse (Orozco et al., 2017; Zoorob and Salemi, 2017) .
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